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ABSTRACT 


The study represents an effort to determine 1Ё 
in-patient mean length of stay for military medical 
facilities differs significantly from recorded mean length 
of stay for civilian health care facilities. Dependent/ 
retired military health care was segregated from total 
Military health care records for Balboa and Oak Knoll Naval 
Hospitals and compared with civilian health care delivery 
performance for the western region of the United States. 

Comparative analysis showed that mean lengths cf stay 
for active duty personnel were significantly greater than 
comparable dependent/retired military mean lengths of Stay. 
Dependent/retired military mean lengths of stay are  essen- 
tially the same for Balboa and Oak Knoll Naval Hospitals. 
The study also indicated that there is no strong evidence 
that lengths of stay in the civilian sector are 
significantly less than lengths of stay in the military 


health care facilities. 
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I. INTRODUCTION 


The recent changes in military recruitment and obligated 
service requirements from involuntary draft practices to the 
lottery system to the existing policy of an all-volunteer 
service pose many serious and difficult problems to the in- 
dividual services in adequately fulfilling their personnel 
requirements.  Justifiably, there is a great deal of ccncern 
about the services! ability to effectively attract in suffi- 
cient numbers the intelligent, motivated people required to 
operate and maintain the sophisticated weapons systems of 
the nation's arsenal, or to administer the vital and ccmplex 
programs found at all levels of the Department of Defense. 
The intensity of this problem is particularly acute in 
programs froviding professional service to military members 
and their dependents; i.e. with respect to physicians, 
dentists, and lawyers. 

Addressing the specific problem of satisfying physician 
reguirements for the military: as of Augustt 1972, one-sixth 
of all military physicians were serving woluntarily in the 
military, one-sixth were fulfilling obligattions incurred by 
participation in government subsidized programs, and the re- 
Maining two-thirds were obtained through the "Doctors! 
Draft",([ Ref. 1] There have been numerous programs either 
recently proposed or implenented which are intended to 
stimulate physician interest in the military service or to 
attract medical school students into aid-programs requiring 
obligated service subsequent to their professional training. 
Due to a naticnal shortage of health professionals and the 
significant differences in pay scales between most military 
health professionals and their civilian counterparts, there 
are very real problems encountered in making any new program 


truly viakle. 





The most recent proposals forwarded Бу DOD defend on 
more efficient utilization of Pphysician resources, and 
legislative proposals naking military service more 
attractive to health professionals. An example of the 
former are plans to reduce the overall number cf pro- 
fessionals reguired by supplementing health care facility 
staffs with greater numbers of  para-professionals and 
clerical aides in order to reduce time consuming non= 
professional details and constructing new health facilities 
to replace outmoded Worid War II structures so that maximum 
patient loads may be handled more effectively and 
efficiently. Another important initiative is one which 
institutes a tri-service military medical ER HUE ai a 
concept in four areas of the United States. It is 
considered that this change will increase the quality of 
health care delivery while achieving maximum utilization of 
scarce health professional resources.[Ref. 2] Legislative 
proposals include raising the existing pay scales and 
establishing lump-sum bonuses for medical officers to make 
them more competitive with their civilian counterparts, 
providing increased numbers of government subsidized medical 
school scholarships which would obligate participants to 
serve !pay-back" tours as military physicians, and the 
establishment of a Uniformed Services University of the 
Health Services. 

There is no question that these proposals can  signifi- 
cantly ease the projected critical shortage of physicians in 
the military. However, alternatives have been proposed 
which deal with reducing the military's need for doctors and 
they should be carefully considered and evaluated, especial- 
ly since the solutions achievable by existing initiatives 
are primarily aimed at the long run problem of physician 
shortages anā offer no answers to shortages currently being 
experienced. Perhaps a reasonable alternative to tne 
current incentive proposals would recommend deleting or at 


least restricting dependent/retired military health care 





delivery prcvided by the military hospitals by diverting 
this service to the civilian sector. 

The primary purpose of the military medical service is 
to provide care for the active duty personnel of the mili- 
tary with an important collateral responsibility of caring 
for the mrilitary dependents and retired members of the Armed 
Forces. The principal objectives of this study are to: 

1) Conpare intra-hospital military versus dependent/ 
retired military patient length of stay figures for selected 
diagnosis groups for Balboa and Oak Knoll Naval Hospitals. 
This represents an attenpt to show that length of stay 
figures for military hospitals, which appear to be  signifi- 
cantly "Once than those found in the civilian health care 
delivery sector, are actually driven by special  require- 
ments necessary for the active duty military patient. 

2) Compare inter-hospital  dependent/retired military 
patient length of stay figures for selected diagnosis groups 
for Balbca and Oak Knoll Naval Hospitals. This represents 
an effort to determine if length of stay distributions for 
dependent/retired military health care hawe similar means 
and dispersions. 

3) Compare dependGent/retired military patient length of 
stay with length of stay for civilian hospitals as ccmpiled 
by the Commission on Professional and Hospital  Activites. 
This represents an effort to determine if the mean length of 
stay for dependent/retired military differs significantly 


with the mean length of stay for civilian hospitals. 





II. NATURE OF THE PROBES 


Medical care delivery can be measured in several ways, 
among which are its quality of care, the cost of care, and 
patient length of stav. Qualitative measurement of hospital 
care poses many serious, and as yet unresolved, problens to 
the analyst. Measures of effectiveness might be developed, 
but the validity and strength obtainable with these tech- 
niques would be low and open for question even if qualified 
medical personnel had assisted in their formulation. 
Although cost data for the Naval Hospitals was obtainable, 
comparable cost data from the civilian health care deliver y 
sector was not available. Hence, patient length of stay in 
terms of occupied-bed days was selected as the principal 
data point for analysis. Unfortunately length of stay has 
no a priori appeal in providing any indication of differ- 
ences in quality of care provided. However, length of stay 
figures can implicitly indicate cost if costs for similar 
types of care by different hospitals are assumed to be 
comparable. 

The prospect of shortages in physicans at military  hos- 
pitals has become a reality. A possible solution to this 
problem could be to temporarily or permanently transfer some: 
hospital care currently being provided iby military facil- 
ities to the civilian sector. The nature of treatment 
required Бу active duty personnel, particularly in cases 
requirng medical judgement to determine if a patient is fit 
to return to duty, makes it infeasible ito consider trans- 
ferring any of these patient categories to tne civilian 
Sector. However, portions of dependent amd retired military 
health care could be shifted to civilian sectcrs to 
alleviate rising patient to physician ratios found at 
military facilities. This proposal could become erceedingly 


attractive if length of stay figures for dependent and 





retired military care were found to be significantly higher 
in military hospitals than those found for similar care 
provided Ey comparable civilian institutions. 

Accordingly, primary emphasis Was directed at determin- 
ing whether similar diagnosis ccde length of stay figures 
for different patient categories varied significantly for 
individual military hospitals; and whether similar diagnosis 
code length of stay figures for dependent/retired military 
patient catagories differed between two different military 
hospitals. In addition, length of stay figures fcr all 
dependent/retired military patients for two nilitary 
hospitals were compared with length of stay figures ccapiled 
by the Commission on Professional and Hospital Activites for 
hospitals in the western region of the United states to 


determine differences in length of stay.[Ref. 3] 





ТТТ. ANALYS 


Balboa and Oak Knoll Naval Hospitals, serving the San 
Diego and the San Francisco Bay areas respectively, were 
selected as representatives of the military health care 
delivery system.  Inpatient data records were obtained for 
Baltoa Naval Hospital for fiscal year 1973 and similar 
records were collected for Oak Knoll covering fiscal year 
197 1. 

Information compiled from these records included: 

1) Fatient category: active duty, dependent, or retired 

military. 

2) Age. 

3) Diagnosis codes: H-ICDÀ codes.[Ref. 3] 

u) Number of diagnosis: single or multiple. 

5) Treatment recieved: operative or mon-operative. 

6) Length of stay: actual occupied bed-days. 

А. LNTRA-HOSPITAL ACTIVE DUTY VS. DEPENDENT/RETIRED 

MILITARY LENGTH Or STAY COMPARISONS. 

Initial analysis consisted of comparing length cf stay 
figures fcr active duty and dependent/retired military 
patient categories to determine if average length cf stay 
for the two groups differed significantly for either Ealboa 
or Cak Knoll hospitals. Diagnosis codes were collected into 
one of 217 diagnosis groups, defined in Appendix A, devel- 
oped by the Commission on Professional anG Hospital Activ- 
ites as described in their Professional Activity Study 
(PAS) .[Ref. 3] Appendix B displays the data for Oak Knoll 
and Balbca hospitals by diagnosis group, Teferred tc as PAS 
code, ina fcrmat that is the same used in the Professional 
Activity Study. Since patient categories £cr PAS codes did 
not always have sufficient occurrences for statistical 
testing, 18 patient categories for Cak Knoll and 15 patient 


categcries fcr Balboa were selected for active duty military 





to dependent/retired military patient length of stay 
comparisons. The diagnosis groups that contained these 
patient categories represented 26% and 23% of the total 
patient population served by Oak Knoll and Balboa Naval 
Hospitals respectively. Length of stay sample sizes for 
each patient category varied but were generally small and 
displayed relatively large variation. Coefficients of 
variaticn were computed for each category to determine 
Variability within the group. Depending upon the degree of 
variability, individual length of stay figures for compari- 
son group pairs were partitioned into sub-groups ranging in 
size from four to ten data points. The means for each of 
the sub-groups were then computed and a logrithmic 
transformaticn was applied to each sub-group mean. The 
logrithmic transformation aided in making variances more 
nearly equal and also tended to normalize the  distri- 
butions.[Rer. 4] These results were required in order to 
make subsequent "F"-tests for homogeneity of variance and 
ftl-tests for equality of means more tractable. 

The transformed sub-group means were then used to calcu- 
late a new group mean and variance. An "F'-test was used to 
determine if homogeneity of variance now existed between the 
newly computed group variances. Depending ufon the resuits 
of the "F-test, two variations of the "t"-test were avail- 
able to test the hypothesis that active duty group mean 
length of stay was equal to the dependent/retired rilitary 
group mean. Table 1 provides a summary of results for the 
applicable "t'"-test enployed, while compiete tabular results 


and an example are provided in Appendix C. 











Enni of Intra-Hospital Active Duty (A.D.) 
VS. e NA ге рак Military 
Mean Length of Stay (LOS) Comparisons 





Balboa Oak Knoll Total 






A.D. LOS > DEP/RET LOS 15 16 31 
А.О. TOS = DEP/ RET WLOS 0 2 2 
AD SELOSZ<SZDEPYRETZLOS 0 0 0 
Total Examined 15 18 33 





Table 1 
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B. INTER-HOSPITAL COMPARISONS OF DEPENDENT/RETIRED FIITARY 

LENGTH OF STAY 

Techniques similar to those used in the intra-hospital 
comparisons were utilized to determine if dependent average 
length of stay varied significantly betweem Balboa and Oak 
Kncll hospitals. For this comparison, 13 patient categories 
were compared. The diagnosis groups that contained these 
patient categories represented 22% and 26% of the total 
patient pcpulation served at Oak Knoll and Balboa Naval 
Hospitals respectively. Table 2 provides summary results 
for this comparison and complete tabular results can be 


found in Appendix D. 


Summary of Inter-Hospital Comparisons of 
DependentyRetired Military Length of Stay 


Cak Knoll Mean LOS = Balboa Mean BOS 10 


Oak Knoll Mean LOS < Balboa Меап 105 2 
Oak Knoll Mean LOS > Balboa Mean ACS 1 





Table 2 


C. COMPARISON OF PAS LENGTH OF STAY VS. DEPENDENT/RETIRED 

MILITARY LENGTH OF STAY. 

Since the Professional Activity Study provided only 
group mean and variance information and mot the individual 
length of stay figures used for their cal:culation, parti- 
tioning and logrithnic transformation techniques used in 
previous analysis could not be utilized. However, diagnosis 
group variance homogeniety was tested usimg an "F'-test and 
equality cf qroup means was tested using a  "t'-test. All 
patient categories for both Balboa and Oak Knoll Naval 
Hospitals were examined and those categories that ccntained 
at least 50 patient records were compared with the corre- 
sponding FAS patient categories. Totals of 37 ага ο5 
patient categories for Oak Knoll and Ealboa respectively 
were used. For that portion of the analysis which dealt 
with Oak Knoll  dependent/retired military patient mean 


11 





length of stay versus PAS patient mean length of stay, the 
diagncsis groups that contained the patient categories that 
were used represented 40% and 34% of total patients reccrds 
for Oak Knoll and PAS respectively. Similarly, for the 
Balboa versus PAS comparisons 55X and 42% respectively of 
total patient records were represented. A summary of 
results is provided in Table 3 and complete tabular results 


may be found in Appendix E. 


Summary of Comparison of PAS Mean Length of Stay 
vs. Dependent/Retired Military Mean Length of Stay 


PAS> PAS= PAS< 
DEP/RET DEP/RET DEF/RET Total 


Oak Knoll ΠΤ ` 19 57 
Balboa 35 27 65 
Total 48 46 102 





Table 3 


Those patient categories that were found to have unequal 
means were examined to determine difference in the mean 
lengths of stay for the military hospitals versus the PAS 
hospitals. Those patient categories that had a difference 
in mean length of stay of less than one day were considered 
to have essentially equal mean lengths of stay. Table 4 
modifies Table 3 to reflect this. 


Summary of Comparison of PAS Mean length of Stay 
vs. Dependent/retired Military Mean Length of Stay 
PAS= PAS< 
I DEP/RET* DEP/RET Total 
Oak Knoll E 11 37 
Balkoa 41 22 65 
Total 64 33 102 


*Includes those groups that failed equality of 
neans Ee SE e had a difference in mean LOS of 


less than day. 





Table 4 
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IV. CONCLUSION 

The availability. of data bases that covered only a one 
year period cf in-patient health care for each military 
hospital restricted the number of patient catagories that 
had sufficient occurrences to be useful for statistical 
compariscn. It is felt that, if the size of the data bases 
could be increased to cover a three year pericd, a  signifi- 
cantly greater number of categories would be available for 
comparative analysis. 

A.  INTRA-HOSPITAL ACTIVE DUTY VS. DEPENDENT/RETIRED 

MILITARY LENGTH CF STAY COMPARISONS. 

A total of 33 comparisons were made to effect this 
analysis, 15 for Balboa Naval Hospital and 18 for Oak Knoll 
Naval Hospital. The results of these comparisons, provided 
by Table 1 and Appendix C, show that average length of stay 
for dependent/retired military patients is significantly 
less than that of active duty patients. “iere are several 
reasons which could explain these differences in average 
length of stay. In most cases, active duty personnel are 
not released from the hospital until they are considered ЕТЕ 
to return to a full duty status. In some instances, active 
duty patients must be screened by various medical bcards to 
determine if they meet the physical and/or psychological 
Standards required to return to active duty. These require- 
ments contritute tc longer convalescent periods for the 
active duty patient with respect to thase required ty the 
dependentyretireä military patient. The albove suggests that 
any comparative analysis designed to identify differences 
between military and civilian hospitals should separate 
active duty patient care from dependemt/retired rilitary 
patient care because of the uniqueness of active duty 
patient health care delivery. 


Due te the longer convaiescent periods of active duty 
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patients, the feasibility of transferring these patients to 
facilities established external to the hospital should be 
examined. Assuming that these patients no longer require 
the unique services offered by a hospital, these facilities 
could be staffed by para-medical personnel and perhaps a 
Small physician staff of predominately general medical 
officers. Patients at these convalescent facilities could 
be utilized in limited duty capacities which vould make them 
an asset to the facility, while at the same time, possibily 
ajd in their rehabilitation. 

There are two possible benefits of this recommendation. 
The patient acute care bed to physician ratio cculd be 
reduced which could increase the quality cf care provided 
and alleviate the increasing demands placed upon the physi- 
cians even though the overall patient to physician ratio may 
even rise. Another possible benefit is the increased 
utilizaticn of the hospital facilities created by trans- 
ferring those active duty patients who no longer require 
direct hospital care. 

В. INTER-HOSPITAL CCMPARISONS OF DEPENDENT/RETIRED MILITARY 
' LENGTH OF STAY. 

A total of 13 dependent categories were compared to 
determine differences in dependent/retired lengths cf stay 
between Balboa and Oak Knoll Naval Hospitals. fhe results 
of the 13 diagnosis code comparisons indicated that depen- 
dent/retired military average lengths of stay were generally 
the same between different military hospitals. This pre- 
liminary investigation revealed that regional medical 
records could be pooled in order to effect a strcnger and 
more meaningful comparison with pooled civilian data of the 
Same region;e.g. PAS. It 1S Significant tc mention that Oax 
Knoll and Balboa hospitals were in the same geographical 
region and a similar relationship might not held for 
hospitals located in different regions. This opinion is 
supported by observation that PAS results vary significantly 


from region to region. 


14 





C. MILITARY HOSPITAL VS. PAS HOSPITAL LENGTH OF STAY 

CCMFABISCNS. 

With regard to the other analysis  untertaken, this 
portion was considered to be of premier importance.  Accord- 
ingly a total of 102 data points were selected from the 
military health care sector, 65 from Balboa and 37 frcm Oak 
Knoll, fcr comparison with PAS results. Comparative analy- 
sis did not reveal solid evidence tnat either health care 
delivery sector completely dominated the other by rcviding 
care requiring significantly less patient lengths of stay. 
As shown in Table 4, of the 102 diagnosis groups 
investigated 64 displayed equal mean lengths of stay and 
five grcups  Showed dependent/retired  zilitary lengths of 
Stay as being less than that of the civilian sector. 

One could very well be tempted to compare overall mili- 
tary hospital length of stay with PAS figures when advocat- 
ing transference of dependent/retired military healtk care 
to the civilian sector. There are several arguments that 
might be forwarded which would have great appeal tc many 
unwary people. For example, instead Of increasing 
government subsidized medical programs and upgrading 
military physician pay scales to attract or retain more 
military physicians, it would be wiser to reduce the current 
utilizaticn cf military health care facilities by shifting 
dependentyretired military health care to the civilian 
sector. This approach would provide cost savings in two 
ways; it would reduce the proposed expensive prcgrans 
designed to attract physicans and also redgce the cost of 
operation of the military health care facilities by an 
amount egual to the marginal cost of health care delivery to 
dependent/retired military. The flaus of this reascning are 
that it assumes that dependent/retired military lengths of 
stay would be reduced if these patients were cared for by 
the civilian sector, and it assumes that the cost of care in 
the civilian sector is about equal to the marginal ccst of 


care provided to the retired/military patient by the 
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military health care facilities plus the cost of the 
incentive programs. The question of civilian health care 
cost 15 largely unresolved, government agencies in the past 
have had less than satisfactory results when estimating 
accurate cost for civilian medical care programs;e.g. 
CHAMPUS, MEDICARE, etc. In addition, marginal ccst for 
dependent/retired military health care in the military 
hospital, as of yet, has not been deternined. The 
developement of this marginal cost is the key for 
determining whether reduction of military hospital 
utilization by dependent/retired military is a feasible 
directicn to continue. | 

The implications of subscribing to this course of 
action, if the cost of civilian health саге 15 actually 
significantly higher, are obvious; the program  ccst of 
Civilian health care for dependent/retired military could 
far exceed the combined costs of the incentive programs plus 


the marginal cost for a military facility to provide similar 


Care. 
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APPENDIX A. 
pAS CODE DIAGNOSIS GROUPS 


All diagnosis codes found in the records of Balbca and 
Oak Knoll Naval Hospitals were grouped into PAS code qroups 
as defined by Ref. 6. The following list consists cf those 
PAS codes and associated diagnosis codes that were used for 
ccmparative analysis. 
22. Malignant neoplasm of bronchus and lumg (H-ICDA* 162.1) 
37. Malignant neoplasm of ili-defined anc secondary sites 
(195.0-199.0) 
45. Uterine fibroma (218.0) 
58. Diabetes mellitus witnout' complication;prediabetes 
(215020052502 9) 
63. Metabolic disease (270.0-279.9) 
OSP Chronic “pa e brain syndrome (297.0-297.9; 
2997029979: 30120-30129: 305.0-305. 99 
72. Inflammatory disease of central nervous system 
(330.0- 349.9) 
79. Strabismus (373.0-373.9) 
84. Ctosclerosis (386.0) 
89. Hypertensive disease (400.0-405.0) 
90. Acute myocardial infarction (410. 0-410.9) 
91. Ischemic heart disease except acute myocardial 
infarction (411.0-414.0) 
93. Heart disease except rheumatic, hypertensive, and 
ischemic (420.0; 422.0-429. 9) 
106. Eneumonia (480.0-486.0) 
110. Asthma (493.0-493.9) 
111. Hypertrophy of tonsils and adenoids (500.0) 
112. Disease of upper respiratory system except acute Uri 
and tonsils (501.0-508.9) 
113. Lung and plural disease except pneumonia, bronchitis, 
and emphysema (510.0-519.9) 
122. Inguinal hernia (550.0, 552.0) 


17 





125. 
126. 
135. 
136. 
183. 
153. 
154. 
162. 
165% 
170. 
174. 
188. 
189. 


ο 


195. 
157. 


200. 
202. 


205. 
208. 
210. 


Disease of intestine and peritoneum excerpt appendix, 
567. 025109. 9) 
Disease of liver except infectious and serum hepatitis 
(5716907573729) 

Disease of prostate including hyperplasia (600.0-€02.9) 


hernia, and anal disease (560.0-564.9; 


Disease cf male genitalia except prostate (603.0-€07.9) 
Metorrhagia (626.0) 

Other disorders of menstruation (626.0-626.5; 
626.7-626.9) ` 

Abortion (640.0-646.0) 

Delivery without complication 650.0) 

Delivery complicated by uterine inertia (657. 1-657. 2) 
Delivery complicated by second or third degree 
laceration of perineun (658.1-658.3) 

Delivery complicated by other condition (651.4-€51.9; 
661.1-661.2; 661.4; 661.8-661.9) 

Infection of skin and subcutaneous tissue (680.0-684.0; 
686.0-686.9) 

Skin disease except infective and pilonidal cyst 
(690.0-709.9) 

Congenital anomaly of musculoskeletal system and 
(758.0-759.9) 

Certain diseases peculiar to newborn infants 

(77240- 718.9) | 


generalized congenital anomaly 


Signs, symptoms, and ill-defined conditions 
(780.0-797.4) 
Fracture of upper extremiety (812.0-820.9) 


Fracture of lower extremity except upper end of femur 
(821-0- 829.0) 

Intracranial injury (850.0-854.9) 

Laceration, oren wound, superficial injury, contusion; 
foreign body entering through orifice (870.0-939. 1) 
Adverse effect of medicinal agent (960.0-979.9) 
Complication of surgical procedure (996.0-998.9) 
Special conditions and examinations without sickness 


MIOS OZ 0 104. 0= 110.93 Y112,.0”Y13.39) 
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211. 


212. 


213. 


216. 


D 


Folow-upenedical and surgical care (Y03.0-Y03.9; 
Y11.0-Y 12.9; Y14.0-Y17.9) 

Single term newborn except that by cesarean secticn 
(120.0-Y20.2; Y20.4-Y20.9) 

Single term newborn delivered by cesarean secticn 
(Y20.3) 

Single immature newborn except that by cesarean section 
(122802121: 2210Y23127402Y21.9) 

Single immature newborn delivered by cesarean section 
(12193) 

Twin or multiple newborn except that by cesarean 
section (Y22.0-Y29.9 except codes ending in .3) 

Twin or multiple newborn delivered by cesarean 


section (codes ending in .3 from Y22.3-29.3) 
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APPENDIX b. 


4\ r t n AE a 


APPLICABLE ОТАСМОЗТЬРС КООР RECCRDS 
ñ 2 


The enclosed records reflect length of stay figures for 
Balboa aud Oak Knoll Naval Hospitals which have been tran- 
Scribed tc a PAS fcrmat primarily to facilitate comparative 
analysis between military and PAS hospitalis lengths cf stay. 


The diagncsis groups included represent only those that were 


used in the analysis. 
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APPENDIX C. 
INTRA-HOSPTTAL LCS COMPARISONS 





The following example describes the partitioning and 
Togrithnie transtormation procedures! utilized in performing 
the required analysis for the intra-hospital active duty vs. 
dependent/retired military length of stay comparisons for 
Balboa and Oak Knoll hospitals. Referring to Balboa PAS 
code 106 in appendix B, the active duty and dependent, 
retired categories for multiple DX, not operated, and age 
00-19 years shows that there were 238 active duty cccur- 
rences and 71 dependent/retired occurrences. ` The 
coefficient of variation, formed by the ratio of population 
standard deviation and population mean was .87 and 1.1 
respectively. With the coefricients of variation close to 
1.0, the two groups of individual length of stay data points 
were partitioned into sub-groups of size 10, providing 23 
sub-groups for active duty patients and 7 sub-grcups for 
dependent/retired military patients. This necessitated 
exclusion of 8 randomly selected length of stays for the 
active duty group and 1 length "of stay fcr unte 
dependent/retired military group. The mean of each 
sut-group was then computed and a logrithmic transformation 
applied. These logrithmic transformed sub-group means were 
then used tc compute a new group mean and variance to be 
used for between group comparisons of active duty and 
dependentyretired military patients. 

The new group variances were then tested for homcgeneity 


with an "F-test. The test statistic used was:[Ref. 5] 
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{л и 
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1  Assumptions: cbservations are random samples fron 


normal populations. 


2) s“ = Largest sample variance. 
X 
2 
3) 5 = Smallest sample variance. 
у 
4) n = Sample size o£ population wit h largest sanple 
x | 
variance. 
5) n = Sample size of population with smallest sample 


variance. 
n Р 2 2 
D Critical region: F: F 1.5, Π51 land 
σουτ ο 7 X y 


desire tc reject when o σσ. 
X Y 


In this particular example, the computed value of F was 3.18 


compared to a tabular value of F = 3.85. Since the 
ο. ο. 


computed value of F was less than the tabular value; the two 


group variances were assumed to be equal. 

The comparison of the mean was then undertaken. There 
are two variations of the "t"-test used to test for equality 
of means. When the "F"-test indicated equality of variances 


the following statistic was used:( Ref. 6 ] 





1) Assumptions: Variances are equal and unknown, 
populations are ncrmally distributed. 
2) X = Largest sample mean. 


3) Y = Smallest sample mean. 
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4) n = Sample size of population with largest sample 
X 

mean. 

5) n = Sample size of population with smallest sample 
y 

mean. 

6) Critical region > Be >Rt and desire to 


RO 2 


reject when u Fu. 
X у 


In this example, the computed "t" statistic, 5.97, was 
greater than the tabulated "t" statistic, 1.70, which caused 
rejection of the hypothesis that mean length of stay for 
Military was equal to mean length of il for dependent/ 
retired rilitary fcr PAS code 106. 

A variation of the 't!-test was used when F-test results 
indicated that the population variances were not equal. The 
test statistic used to compare population means in this case 
was:[ Ref. 6] 





X - Y 
L = 
2 D 
ONT S 
X 
ἼΤΩ ο 
x Y 


1) Assumptions: Variances are unknown anā unequal, 


populaticns are normally distributed. 


Ed 


2) X = Largest Sample nean. 

3) % = Smallest sample mean. 

4) п, п = Respective sample sizes. 
A y 
2 2 | ! 

5) S, S = Respective sample variances., 
x 


6) Degrees of freedom were calculated using the 


follcwing equaticn: 
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Where degrees of freedom is equal to the nearest integer 


value of v. 


UNO Crhktical region: t > t and desire to reject 
o , V 


when U > о. 
X Y 


A table providing complete results for а]1 "Е" апа 
"t'—tests developed in the conparisons of active duty length 
of stay vs. dependent/retireä military length of stay for 
selected diagnosis ccdes follows. 

The table headings are for the most part self-explan- 
atory, but the following definitions are provided to ease 
translation difficulties: 

1) # PATS: number of patients in PAS code category. 


2) Е STAT: computed "F" statistic. 

3} F TÀP: table value for "F" statistic. 
aye STATS computed “t" statistic. 

5) T TAE: table value for "t" statistic. 


6) REJECT: indicates whether the null hypothesis, 


that mean LOS'sS are equal, was rejected cr not. 
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OAK KNDLL 
PAS CODE AGE 
89(1) 35-49 
89(2) 35-49 
91 35-49 
91 35-49 
111 20-34 
111 20- 34 
112 26-34 
112 2-34 
122 35-49 
122 35-49 
ορ 20-34 
1 25 20-34 
174 ΠΡ 
1 14 οσο 19 
190 00-19 
1S0 0019 
190 20-34 
190 20-34 
190 20-34 
190 20-34 
190 35-49 
198 35-49 
195 0C- 19 
1195 00-19 
200 00-19 
200 00-19 
202 Ú = 19 
202 00-19 
205 OC= 19 
205 00-19 
208 20-34 
208 20-34 
210 20-34 
2.10 20-34 
2D 20-34 
211 20-34 
(1) ACTIVE DUTY 
M DEP ENDENT/ RETIRED 


# PATS 


го 
TO 


әл ure 


PEN Ur No Fa NNO WN NO RR Wwe uh WO 


mm ου Ne Row ФР кеке ewe On fs ке ON WN Per NN NN 


oo eN WoO OO ФО WS 


σπιν μυ LOS VS. 
F STAT 


14.84 


27. ЭТ 


29.24 


16.28 


10.11 


σα 


F TAB 
2256-315 


2000.0 


1.90 


T STAT 
5.43 


Т ТАВ 
1.86 


DEPRENDESTARETIRED LOS 


КЕЛЕС Т 
YES 


MES 


MES 


YES 


YES 


УЕ 


YES 


YES 


MES 


YES 


YES 


NO 


YES 


MES 


MES 


YES 
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REJECT 
MES 
MES 
YES 


Т ТАВ 
1.70 
1.83 
1.69 


T STAT 
5.43 


DEPENDENT/RETIRED LCS 
32.19 


3.42 24.03 


F TAB 
3.85 


F STAT 
3.19 
11.423 


AGE # PATS 


BALBOA ACTIVE DUTY LOS V5. 


PAS CODE 


10.135985. 47 2:813 YES 


1.27 


toy 


NA 
a4 


e e 


YES 
E 
MES 
YES 
YES 
MES 


1.70 
cola 
2.35 
1.74 
1-75 
1.94 


4.51 
11.44 
9-83 
3.09 


2.36 42.30 
2.60 14.09 


9.12 
2.60 
2.81 


19.0 


1.0 

4.25 
5.46 
1.17 


ΝΠ; Y ES 


9.54 


. 96 


LA 


YES 
WES 


1.94 
1.8С 


7.17 
4.94 


4.39 
2295 


2.56 
2.21 


Diet 2.13 DES 


4.16 


2.50 


AN 
- + 


19 
= 19 


00=19 


~~ 


el ч 


2.13 YES 


8.93 


9.28 


3.11 
95 


09-12 
(2) DEPENDENT/RET IRED 


(1) ACTIVE: DUTY 


200 
200 











APPENLIX D. 
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The statictical procedures utilizeá in the inter-hos- 
pital lengtk of stay comparisons for  dependent/retired 
military care were identical to those described in Aprendix 
ς- πὰ table providing results of all "Е" апа "t"-tests 
developed by these comparisons follows. 

The table headings are for the most part self-explan- 
atory, but the following definitions are provided tc ease 
translaticn difficulties: 


1) # PATS: number of patients in PAS code categcry. 


ООУ STAT: Computed "Hu statistic. 
3) TF TAB: table value for "F" statistic. 
4) T STAT: computed "t" statistic. 
в) T TAB: Mtablefvaluve tor "+! staftistic. 


6) REJECT: indicates whether the null hypothesis, 


that rean LOS's are equal, was rejected or not. 
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OAK KNCLL DEPENDENT/RET IRED LOS 
BALBOA DEPENDENT/RETIRED LOS 
ο δε АСЕ РА Е ЗАТ ВЕ TAD T SIAT TI TAB REJECT 


63(2) 50-64 51 
89 50-64 106 2.15 DN 23 2.39 1.86 YES 
89 50-64 96 
91 50-64 161 1.31 2.38 0.44 1.69 NO 
SI 5C-64 194 | 
91 ODE 156 1.01 2.45 1.31 1.70 NO 
91 65+ 174 | 
93 50-64 102 3.06 2.80 13.22 1.76 YES 
©з 50-64 132 
93 65 + 114 1.83 212 | 01 1.71 NO 
93 65+ 166 
114 00-19 114 езек OK 20.86 HM. T1 MES 
111 (O Dll 
113 50-64 98 2.60 8.85 1.24 1.80 NO 
113 50-64 47 
113 65 + 51 66 6.39 « 6 1.86 МО 
113 65 + 5 
190 50-64 131 
199 БТЕ = 49 83 1. 00 3.64 0. 49 1.74 NO 
199 35—49 TTO 
210 20-34 81 1.37 Seto 0.28 1.76 NO 
210 20-34 84 
(1) OAK KNOLL 
(2) ΒΑΙ 80Α 
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The statistical tests used to ccmpare length of stay for 
dependent/retired military patients of Balboa and Oak Kncll 
Hospitals vs. PAS results differed from those used in Appen- 
dix C and D. Since PAS results did not provide individual 
length of stay figures, but only population mean and 
variance information, the partitioning and lcgrithmic 
transformaticn techniques utilized in previous analysis had 
no application. | | 

The table headings are for the most part self-explan- 
atory, but the following definitions are provided to ease 
translation difficulties: 

1) # PATS: number of patients in PAS code categcry. 


ο) STA L m onp puted "E statistica 
3) F TAB: table value for "F" statistic. 
INE STARS computed “tit seatistic. 
INT TAB table value for Чы сатре 


6) STATUS: lndicates whether military hcspital mean LOS 


was egual, larger, or smaller than PAS hospital ICS. 
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PAS CODE 


27 
45 
58 
62 
79 
84 
89 
89 
89 
91 
91 
91 
93 
$3 
ΠῚ 
ΠΠ 
113 
113 
1 26 
153 
154 
154 
154 
1€2 
165 
188 
129 
190 
190 
150 
190 
210 
210 
211 


AGE 
50-64 
35-49 
50-64 
50-64 
00-19 
00-19 
35-49 
50-64 
бо + 
35-49 
50-64 
65 + 
50-654 
65 + 
00-19 
00=19 
50-64 
65 + 
56-64 
20-34 
00- 19 
20-34 
20-34 
26-34 
20-34 
00-19 
00-19 
00-19 
35-49 
50-64 
65 + 
20-34 
20-34 
50-64 


OAK KNOLL LOS 


# PATS 


2l 
D 


161 
156 
102 
114 
114 
77 
98 
ӘЙ 
50 
51 
64 
25^ 
136 
64 
65 
68 
197 
102 
83 
110 
59 
81 
To 
61 


VAR.= 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
ND 
NG 
NO 
VES 
NO 
X ES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MES 
NO 
NO 
NO 
ND 
МО 
МО 
NO 
NO 
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VS. 


1.45 
228 
2.92 
Pa 
32.30 
2.49 
3.62 
4. 36 
IO 
1.38 
4. 05 
1.69 
3.05 
HO 
вет 
25.50 
2.89 
1.61 
3.06 
16.96 
2.46 
3.13 
0.54 
2.95 
.53 
101 
10.48 
1.23 
1.19 
3.06 
1:573 
4.65 
2.46 
3.42 


PAS LOS 
T STAT 


T TAB 
0.76 
2.40 
2663 
s33 
2.33 
Zoo 
3.31 
5. 33 
2.43 
2:39 
2.34 
2.34 
2.33 
2.36 
Lie iS 
2.33 
2.31 
2609 
2.4] 
2.33 
2033 
2.23 
2,393 
2,35 
2.37 
2.33 


2223 


2. 60 
2.70 
2.40 
2039 
2.38 
2.38 
2353 


STATUS 


EQUAL 
EQUAL 
LARGER 
LARGER 
LARGER 
LARGER 
LARGER 
LARGER 
EQUAL 
EQUAL 
LARGER 
EQUAL 
LARGER 
EQUAL 
LARGER 
LARGER 
LARGER 
EQUAL 
LARGER 
SHALLER 
LARGER 
SMALLER 
EQUAL 
SMALLER 
EQUAL 
EQUAL 
ΕΡΕ: 
EQUAL 
EQUAL 
LARGEP 
EQUAL 
LARGER 
LARGER 
SMALLER 





OAK KNOLL LOS VS. PAS LGS 
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22 
58 
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89 
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91 
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